The morphometric variation of three Sulawesi ungulates by Macdonald, A. et al.
Conference Program and Abstracts
Museum für Naturkunde −
Leibniz Institute for Research on Evolution and Biodiversity
Humboldt-Universität zu Berlin
Marie Curie Actions, EU





































































The morphometric variation of
three Sulawesi ungulates
Alastair Macdonald1, Ardern Hulme-Beaman2, Iwan Kurniawan3, Allowen Evin2,4, 
Friederike Johansson5, Andrew C. Kitchener6, Taufiq Purna Nugraha7, Srihadi 
Agungpriyono8, Takdir Saili9, Peter Galbusera10, Kristin Leus10, James Burton1,11, 
Jill Shephard10,12, Greger Larson2 & Darren Shaw1
1R(D)SVS & Roslin, Edinburgh University, Scotland, UK; 2Department of Archaeology, Durham University, Durham, UK; 3Faculty of Forest-
ry, IPB, Bogor, Indonesia; 4Muséum national d’Histoire Naturelle, Paris, France; 5Göteborgs Naturhistoriska Museum, Göteborg, Sweden; 
6National Museums Scotland, Edinburgh, Scotland, UK; 7Museum Zoologicum Bogoriense, LIPI Bogor, Indonesia; 8Faculty of Veterinary 
Medicine, IPB, Bogor, Indonesia; 9Faculty of Animal Sci, Haluoleo University, Sulawesi, Indonesia; 10CRC, Royal Zoological Society of 
Antwerp, Antwerp, Belgium; 11Earthwatch Institute, Oxford, UK; 12Veterinary & Life Sciences, Murdoch University, Australia
The morphometric variation found in Babirusa (Babyrousa spp.), Sulawesi warty pig 
(Sus celebensis) and anoa (Bubalus spp.), the endemic ungulates of the island of Sulawesi 
and the neighbouring Buru, Sula and Togian islands, Indonesia, has been incompletely 
described. Therefore, studies were undertaken on cranial specimens of all three animal 
types. Skulls from wild animals were collected from the forest, or sourced in private 
and institutional museums throughout the world. Comparable studies on skulls from 
animals raised in zoological collections were also carried out. Two and three-dimen-
sional indices were prepared for linear discriminant and principal component statistical 
analyses. Different levels of morphometric diversity were found between wild popu-
lations, and between wild and captive populations; there was significant population 
structure according to geographical location. Linear discriminant analyses permitted 
Babirusa skulls of unknown origin to be allocated to particular geographical regions 
of Sulawesi.  These morphometric data, together with the integrated genetic studies of 
the same material, will be valuable both for understanding the history of distribution 
of these taxa as well as guiding the management of breeding programs and the further 
development of Conservation Action Plans.
